The topic of this thesis is the study of the morphology, kinematics, and star formation of nearby galaxies, aiming to clarify a number of long-standing open questions about their formation, evolution, and physical properties.
several processes interfere on the kinematics of the galaxy and provoke deviations from the pure rotation, what we call non-circular motions. In particular, non-axisymmetric structures such as bars are understood to create potentials that influence the way material move toward the center of the galaxy. As a first step to understand the non-circular motions, I present detailed results on the barred galaxy NGC 864 from the kinematical program. I find asymmetries in the velocity field in the bar zone, caused by non-circular motions, probably in response to the potential of the bar.
The study regarding the non-circular motions is expanded to the whole sample of galaxies. In particular, those motions found along the bars and spiral arms. The data indicate that the amplitude of the non-circular motions created by the bar in the Hα gas does not correlate with the strength of the bar. The amplitude of those noncircular motions related to the spiral arms does not correlate with either arm class or star formation rate along the spiral arms. This implies that the presence and magnitude of streaming motions in the arms seem to be a local phenomenon. I also study here the global SFRs of the galaxies of the sample, and in particular the star formation within the bar and its relationship with its kinematics.
The dynamics in the central parts of galaxies are influenced by both baryonic matter (gas and stars) and DM. This thesis will try to find out which contribution is more important regarding the dynamics of the central parts of the galaxy. Taking advantage of the high angular and spectral resolution of the kinematic data, I perform a detailed study of the shape of the innermost part of the rotation curve of the sample galaxies. In particular, I quantify the steepness of the rotation curve by measuring its slope. As previously noted in the literature and, in fact, physically intuitive, I find that the compactness of the mass in the central parts of a galaxy (more concretely, the presence of the bulge) is translated into steeper slopes. Otherwise, I find no influence of the degree of secular evolution of a galaxy on the value of the slope, as the presence of the bar and the star formation rate does not correlate with the slope. I find that although the luminous matter dominates the gravitational potential in the central parts of the galaxies, dark matter is also present.
